NPY Y2 receptor agonist, N-acetyl [Leu28,Leu31]NPY24-36, reduces renal vasoconstrictor activity in anaesthetised dogs.
The actions of neuropeptide Y (NPY) at the autonomic neuroeffector junction have been attributed to two main receptor subtypes. At NPY Y1 receptors, located postsynaptically, NPY has been shown to produce vasoconstriction, or to potentiate the action of other vasoconstrictor agents. At NPY Y2 receptors, located presynaptically on nerve terminals, NPY inhibits the release of neurotransmitter from autonomic nerve terminals. In these experiments we have used the specific NPY Y2 receptor agonist, N-acetyl [Leu28,Leu31]NPY, which lacks local constrictor activity, and have demonstrated inhibition of nerve-evoked vasoconstriction in the renal circulation of anaesthetised dogs in a way that suggests an intra-renal regional specificity. Under control conditions stimulation of the renal sympathetic nerves over a range of frequencies (1-5 Hz) reduced renal vascular conductance and glomerular filtration rate (GFR). Following the injection of the selective NPY Y2 receptor agonist, N-acetyl [Leu28,Leu31]NPY24-36, nerve-evoked reductions in renal conductance were reduced by over 45%. At the lowest stimulation frequencies, reduced vasoconstrictor activity was associated with a marked increase in GFR in the presence N-acetyl [Leu28,Leu31]NPY24-36. At both higher levels of stimulation N-acetyl [Leu28,Leu31]NPY24-36 significantly inhibited vasoconstrictor activity and attenuated the nerve-evoked reductions in GFR. Full recovery of both variables was observed 20 min after N-acetyl [Leu28,Leu31]NPY24-36 injection. N-acetyl [Leu28,Leu31]NPY24-36 produced a similar inhibition of renal vasoconstrictor activity when the renal nerves were left intact and activated reflexly. These results suggest that NPY can act via NPY Y2 receptors to inhibit sympathetic vasoconstrictor activity in the renal circulation of dogs. On the basis of the demonstrated dissociation of effects on vascular conductance and GFR, we suggest that this might result from a preferential action of the NPY Y2 agonist on sympathetic nerves supplying the afferent arteriole of the kidney.